(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(11) 



EP 1 034 793 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

13.09.2000 Bulletin 2000/37 

(21) Application number: 99937073.7 

(22) Date of filing: 1 3.08.1 999 



(51) Int. Cl7: A61 K 45/00, A61 K 31/44, 
A61K 31/445 

(86) International application number: 
PCT/JP99/04403 

(87) International publication number: 

WO 00/09162 (24.02.2000 Gazette 2000/08) 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES H FRGB GR IE IT Li LU 


• AZUIMA, IWItsuyoshl 


IMCNL PT SE 


Nlshlnomiya-shl Hyogo 662-0031 (JP) 


Designated Extension States: 


. YOSHIDA, Yukuo 


AL LT LV IWK RO SI 


Kobe-Shi Hyogo 651-1203 (JP) 




• WAKI, Mitsunori 


(30) Priority: 17.08.1998 J P 24776298 


Kobe-Shi Hyogo 651 -21 1 1 (JP) 


28.04.1999 JP 12296099 


• UEHATA, Masayoshi 


(71) Applicants: 


Yoshitomi Pharmaceut Ind. Ltd. 


Hiralcata-shi Osaka 573-1153 (JP) 


• Senju Pharmaceutical Co., Ltd. 


Osalca-shI, OsaIca 541-0046 (JP) 


(74) Representative: 


• YOSHITOMi PHARIVIACEUTICAL INDUSTRIES, ^ 


von Kreisler, Aiek, Dipl.-Chem. et al 


LTD. 


Patentanwdlte, 


Osalca-shi Osaka 541-0046 (JP) 


von Kreisler-Selting- Werner, 




Bahnhofsvorplatz 1 (Deichmannhaus) 




50667 Kdin (DE) 



(54) PREVEm-IVES/REMEDIES FOR GLAUCOMA 

(57) An agent for the prophylaxis and treatment of glaucoma* which contains a compound having a Rho Kinase 
inhibitory activity, particularly an agent for the prophylaxis and treatment of glaucoma, which contains a compound of 
the formula (I) 




wherein each symbol is as defined in the specification, as the compound having a Rho kinase inhibitory activity, is pro- 
vided. The agent for the prophylaxis and treatment of glaucoma of the present invention is a novel agent for the proph- 
ylaxis and treatment of glaucoma and has intraocular pressure lowering action, optic disc blood flow improving action 
and aqueous humor outflow promoting action. 
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Description 
Technical Reld 

5 [0001 3 The present invention relates to an agent for the prophylaxis and treatment of glaucoma. More specifically, 
the present invention relates to an agent for the prophylaxis and treatment of glaucoma, which comprises a compound 
having a Rho kinase inhibitory activity as an active ingredient 

Background Art 

10 

[0002] Glaucoma is caused by an abnormally high internal pressure of the eyeball, wherein the abnormally high 
pressure makes the eye grow dim or hurts the eye, which in turn fails the eyesight little by little possibly into blindness. 
Normally, an aqueous humor continuously drculates'in the eyeball and maintains a constant intraocular pressure (10 - 
20 mml-lg). The pressure is maintained by the circulation of the t^ood and lymphocytes, elasticity of the eyeball wail, the 
IS performance of the control nerves and the like. An abnormality in any of then results in a rise of the intraocular pressure, 
which may develop glaucoma. 

[0003] With the aim of preventing the intraocular pressure from rising or lowering an intraocular pressure that went 
up, for the prophylaxis and treatment of glaucoma, various drugs have been used. Known eye drops for the therapy of 
glaucoma include sympathetic agonists such as epinephrine, dipivefrine and the like. Due to mydriatic action, however, 

20 these eye drops enhance angle closure when administered to treat narrow angle glaucoma, and may cause not only an 
acute rise of the intraocular pressure, but also hypertension and pigmentation deposit. In addition, the parasympathetic 
agonists such as pilocarpine and the like cause side effects such as dark visual field due to miosis and congested eye, 
iris cyst, posterior synechia, cataract, retinal detachment and the like after a long-tenm use. Moreover, p-adrenaiin 
blockers such as timolol, pindolol and the like have been widely used, because they lower intraocular pressure by inNb- 

25 iting the production of aqueous humor without acting on pupils. However, their use is limited, because p-adrenaiin block- 
ers have been reported to cause side effects such as local dry feeling of the eye, allergic blepharitis, superficial keratitis 
and the like, as well as systemic side effects such as bradycardia, heart failure, asthmatic fit and the like. These side 
effects prevent application of the blockers to patients suffering from such symptoms. A recent suggestion of an aqueous 
humor outflow promoting effect of a1 -adrenalin blockers also suggests potential use of bunazosin hydrochloride and the 

30 like as a new therapeutic agent of glaucoma (Ikuo Azuma. Folia Ophthalmol. Jpn.,42.710-714,1991). However, the a1- 
adrenalin blockers are inevitably associated with conjunctival injection and miosis due to their vasodilating action. 
[0004] In tiie meantime, a compound having a Rho kinase inhibitory activity has been reported to show a iiypoten- 
sive effect on various hypertension model animals (Masayoshi Uehata, et al.. Nature 389, 990-994, 1997). The Rho 
kinase has been confirmed to be present in corneal epithelial cells (Nirmala SundarRaj. et al., lOVS, 39(7) 1266-1272, 

35 1998). However, it is unknown if Rho kinase is present in other ophthalmic tissues. 

[0005] The pharmaceutical use of the compound having a Rho kinase inhibitory activity is disclosed in 
WO98/06433, and, as a use in the ophthalmic area, is taught to be useful for retinopathy. However, W098A)6433 does 
not disclose its usefulness against glaucoma or description suggestive of the effect 

[0006] As a compound having a Rho kinase inhibitory activity, a compound of formula (I) to be mentioned later has 
40 been reported (WO98/06433). The compound of formula (I) has been already known to be useful as an agent for the 
prophylaxis and treatmerrt of disorders of circulatory organs such as coronary, cerebral, renal, peripheral artery and the 
like (e.g.. a therapeutic agent of hypertension, a therapeutic agent of angina pectoris, a therapeutic agent of renal and 
peripheral circulation disorder, a suppressive agent of cerebrovascular contraction and the like), which is potent and 
long lasting, and also as a therapeutic agent of astinma (JP-A-62-89679, JP-A-3-2 18356, JP-A-4-273821 . JP-A-5- 
45 1 94401 , JP-A-6-41 080 and W095/28387). 

[0007] However, these compounds of the formula (I) are not disclosed to be useful for glaucoma, and there is no 
description suggestive of such usefulness. 

Disclosure of the Invention 

50 

[0008] The present invention aims at solving the above-mentioned problems and provides a novel agent for the 
prophylaxis and treatment of glaucoma, which is superior in a prophylactic and therapeutic effect on glaucoma. 
[0009] The present inventors have conducted intensive studies and found that a compound having a Rho kinase 
inhibitory activity also has an intraocular pressure lowering action, an optic disc blood flow improving action and an 
55 aqueous outflow promoting action, and that It is useful for the prophylaxis arxj treatment of various types of glaucoma, 
which resulted in tiie completion of the present invention. 
[001 0] Accordingly, the present invention provides the following. 
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(1) An agent for the prophylaxis and treatment of glaucoma, which comprises a compound having a Rho kinase 
inhibitory activity. 

(2) The agent for the prophylaxis and treatment of glaucoma of (1) above, wherein the compound having a Rho 
kinase inhibitory activity is an amide compound of the following formula (I) wherein 



Rb 

I RC (I) 



Ra is a group of the formula 




in the formulas (a) and (b), 

R is hydrogen, alkyi, or cycloalkyl. cycloalkylalkyi. phenyl or aralkyl. which optionally has a substituent 

on the ring, or a group of the formula 




wherein R^ is hydrogen, alkyl or formula : -NR^NR^ wherein R® and R^ are the same or different and 
each is hydrogen, alkyl, aralkyl or phenyl. R^ is hydrogen, alkyl, aralkyl. phenyl, nitro or cyano, or R^ 
and R^ in combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom. 
R^ is hydrogen, alkyl, or cycloalkyl, cycloalkylalkyi, pherryl or aralkyl, which optionally has a substituent 

on the ring, or R and R^ In combination form, together with the adjacent nitrogen atom, a groi^D form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
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nitrogen atom, 
r2 . Is hydrogen or alkyi, 

and are the same or different and each is hydrogen, alkyl. aralkyi, halogen, nrtro. amino, alkylamino, 
acylamino. hydroxy, alkoxy. aralkyloxy. cyano, acyl, mercapto, alkylthio, aralkylthio. carboxy, alkoxy- 
5 carbonyl, carbamoyl, alkylcarbamoyi or azide, and 

A is a group of the formula 



(CH2)i(C).(CH2>„ (e) 

15 



wherein R""** and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyl. aralkyi, hydroxy- 
alkyl. carboxy or alkoxycarbonyl. or and R^"* show a group which forms cycloalkyi in combination 
20 and I. m and n are each 0 or an integer of 1 -3. 

in the formula (c), 

L is hydrogen, alkyl, aminoalkyi, mono- or dialkylaminoalkyi, tetrahydrofurfuryl. carbamoylalkyi, 

phthalimidoalkyt, amidino or a group of the formula 

25 

O 

II 

B C (f) 

30 



35 



40 



45 




wherein B is hydrogen, alkyi, alkoxy, aralkyi, aralkyloxy, aminoalkyi, hydroxyalkyi, alkanoyloxyalkyi, 
alkoxycarbonylalkyi, a-aminobenzyl. furyl. pyridyl, phenyl, phenylamino, styryl or imldazopyridyl. 

is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyi, 
55 W is alkyfene, 

is hydrogen, halogen, hydroxy or aralkyloxy, 
X is alkyiene, 

Qp is hydrogen, halogen, hydroxy, alkoxy, nitro. amino. 2,3-dlhydrofuryl or 5-methyl-3-oxo-2.3.4.5-tet- 
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rahydropyridazi n-6-yl ; 

and Y is a single bond, alkylene or alkenylene. and in the formula (C). 
a broken line is a single bond or a double bond, arxi 

is hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonyloxy; 
5 Rb is a hydrogen, an alkyl. an aralkyi, an aminoalkyi or a mono- or dialkylamlnoalkyt; and 

Rc is an optionally substituted heterocyde containing nitrogen. 



an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

(3) The agent for the prophylaxis and treatment of glaucoma of (1) or (2) above, wherein the compound having a 
10 Rho kinase inhibitory activity is an amide compound of the following formula (I*) 



IS 



Ra* 



Rb 

I 

N - 



RC 



20 wherein 

Ra ' is a group of the formula 



25 



30 



35 




(a-) or 



40 wherein 

R' is hydrogen, alkyl, or cydoalkyl, cycloalkylalkyl. phenyl or aralkyl, which optionally has a substituent 

on the ring, 

R*" is hydrogen, alkyl. or cydoalkyl. cycloalkylalkyl, phenyl or aralkyl, which optionally has a substituent 

on the ring, or R ' and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
45 ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 

nitrogen atom, 

r2 is hydrogen or all^. 

R^ and R^ are the same or different and each is hydrogen, alkyl, aralkyl. halogen, nitro. amino, alkylamino. 

acylamino. hydroxy, alkoxy. aralkyloxy. cyano. acyl, mercapto, alkylthio, aralkylthio, carfcx)xy, alkoxy- 
so carbonyl. carbamoyl, alkylcart^amoyl or azide, and 

A is a group of the formula 



55 



5 



IS 



20 



25 



30 



35 



40 



45 
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(CH2)i{C).(CH2)„ (e) 

1 



wherein and ' are the same or different and each is hydrogen, alkyl. haloalkyl. aralkyl^droxy- 
SLxJ^Skc^^^ or R^o and show a group which forms cycloalkyi in combination 
and i. m and n are each 0 or an integer of 1 -3. 
Rb is a hydrogen, an alkyl. an aralkyl. an aminoalkyi or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen. 



" pharmaceutK^ally acceptable 

T^:^er:tZfo^^s and .eat^ent of glaucoma a. (1) atx^e. which Is administered to a local site in 
^nS Rho Kinase ^hibitory activity is an amide compound of the follownfl formula (I) 



0 Kb 
Ra c N RC (1) 



wherein each syrtx,l is as defined above, an isomer thereof and/or a pharmaceutioally acceptable acid addition 
S*^;:XmaceuticalcomposHionforthepr^^^^^ 

compound having a Rho kinase inhibitory activity is an amrie compound of the fbllownng fbrmula (I ) 



O Rb 

Ra' c H ^^'^ 



wherein each symbol is as defined above, an isomer thereof andfor a pharmaceutically acceptable acid addition 
administration to local site in the eye. 
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(12) The pharmaceutical composition for the prophylaxis and treatment of glaucoma of (11) above, which Is in the 
form of an eye drop. 

(13) A method of the prophylaxis and treatment of glaucoma, which comprises administering an effective anrwunt 
of a compound having a Rho kinase inhibitory activity to a patient. 

(14) The method of the prophylaxis and treatment of glaucoma of (13) above, wherein the compound having a Rho 
kinase inhibitory activity is an aide compound of the followving formula (I) 




wherein each symbol is as defined above, an Isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(15) The method of the prophylaxis and treatment of glaucoma of (13) or (14) above, wherein the compound having 
a Rho kinase inhibitory activity is an amide compound of the following formula (!') 




wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
salt thereof. 

(16) The method of the prophylaxis and treatment of glaucoma of (13) above, wherein the compound having a Rho 
kinase Inhibitory activity is (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcarbanrK>yl)cyclohexane. (+)-trans-N-(1 H-pyr- 
rolo[2,3-b]pyridin-4-yl)-4-(1-aminoetiTyl)cyclohexanecarboxamide, (R)-(+)-N-(4-pyridyI)-4-(1-aminoethyl)ben2a- 
mide, (R)-(+)-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide and/or a pharmaceutically acceptable 
acid addition salt thereof. 

(17) The method of the prophylaxis and treatment of glaucoma of (13) above, wherein the administration to a 
patient is that to a local site In the eye. 

(18) The method of the prophylaxis and treatment of glaucoma of (17) above, wherein the administration to a 
patient Is by Instillation. 

(19) Use of a compound having a Rho kinase inhibitory activity for the production of an agent for tiie prophylaxis 
and treatment of glaucoma. 

(20) The use of (19) above, wherein the compound having a Rho kinase Inhibitory activity Is an amide compound 
of the following formula (I) 



Ra 



N 



Rc 



(I) 



wherein each symbol is as defined above, an isomer thereof arxJ/or a pharmaceutically acceptable acid addition 
salt thereof. 

(21) The use of (19) or (20) above, wherein the compound having a Rho kinase Is an aide compound of the follow- 
ing formula (n 
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0 Rb 

1 I 

C N Rc 



(!•) 



wherein each symbol is as defined above, an isomer thereof and/or a pharmaceutically acceptable acid addition 
10 salt thereof. 

(22) The use of (19) above, wherein the compound having a Rho kinase inhibitory activity is (+)-trans-4-(l-aminoe- 
thyl)-1 -{4-pyridylcarbamoyl)cyciohexane, (-i-)-trans-N-(l H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexane- 
carboxamide, (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)benzamide, (R)-(+)-N-(1 H-pyn'olo[2,3-b]pyridin-4-yl)-4-(1 - 
aminoethyl)benzamide and/or a pharmaceutically acceptable acid addition salt thereof. 
15 (23) The use of (19) above, wherein the agent for the prophylaxis and treatment of glaucoma is for administration 
to a local site in the eye. 

(24) The use of (23) above, wherein the agent for the prophylaxis and treatment of glaucoma is in the form of an 

eye drop. 

(25) A commercial package comprising a pharmaceutical composition for the prophylaxis and treatment of glau- 
20 coma of any of (7) to (1 2) above, and a written matter associated therewith, the written matter stating that the phar- 
maceutical composition can or should be used for the prophylaxis and treatment of glaucoma. 

Brief Description of the Drawings 

25 [0011] 

Fig. 1 is a graph showing the effect of the eye drop of Example 1 on the normal intraocular pressure, wherein the 
ordinate shows intraocular pressure, the abscissa shows time after instillation, • shows the eye instilled with the 
eye drop of Example 1 and O shows control eye (n=6, * p<0.05. ** p<0.01 , *** p<0.001), 

30 Fig. 2 is a graph showing the effect of the eye drop of Example 1 on the optic disc blood flow kinetic, wherein the 
ordinate shows relative optic disc blood flow, the abscissa shows time after instillation, • shows the eye instilled 
with the eye drop of Example 1 and O shows control eye (n=6. * p<0.05, ** p<0.01 , *** p<0.001). 
Fig. 3 is a graph showing the effect of Compound A on ciliary muscle contraction by carfc>achol, wherein the ordinate 
shows contraction rate of ciliary muscle, the abscissa shows concentration of carbachol, O shows control, • 

35 shows addition of 1 xl 0'^ Compound A. ■ shows addition of 3x1 Q'^M Compound A and A shows addition of 1 x1 0' 
Compound A. 

Fig. 4 is a graph showing the effect of the eye drops of Example 2 [0.1% compound A] (a) and Example 5 [0.1% 
compound C] (b) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows tine after instillation, • shows the eye instilled with the eye drop and O shows control eye (n=:6. * p<0.05, 
40 ** p<0.0l Student's t-test). 

Fig. 5 is a graph showing the effect of the eye drops of Example 3 [0.03% compound A] (a) and Example 4 [0.03% 
compound B] (b) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows tine after instillation, • shows the eye instilled with the eye drop and O shows control eye (n=6. * p<0.05 
Student's t-test). 

45 Fig. 6 is a graph showing the effect of the eye drops of Example 6 [0.03% compound C] (c) and Example 7 [0.03% 
compound D] (d) on the normal intraocular pressure, wherein the ordinate shows intraocular pressure, the abscissa 
shows time after instillation, • shows the eye instilled with the eye drop and O shows control eye (n=6, * p<0.05, 
**p<0.01, ***p<0.001 Student's t-test). 

Fig. 7 is a graph showing the effect of the eye drops of Example 2 [0.1% connpound A] (a) and Example 5 [0.1% 
50 compound C] (b) on the optic disc blood flow kinetic, wherein the ordinate shows relative optic disc blood flow, tiie 
abscissa shows time after instillation. • shows the eye instilled with the eye drop and O shows control eye (n=6, 
* pc<0.05, ** p<0.01 . *** p<0.001 paired t-test). 

Detailed Description of the Invention 

55 

[0012] In the present invention, glaucoma is exemplified by primary open angle glaucoma, normal pressure glau- 
coma, hypersecretion glaucoma, ocular hypertension, acute angle closure glaucoma, chronic angle closer glaucoma, 
plateau iris syndrome, combined-mechanism glaucoma, steroid glaucoma, capsular glaucoma, pigmentary glaucoma. 
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secondary glaucoma associated with amyloidosis, neovascular glaucoma, malignant glaucoma and the like. 
[001 3] In the present invention. Rho kinase means serine^reonine kinase activated along with the activation of 
Rho. For example, ROKa (ROCKlliLeung, T. et al. J. Biol. Chem.. 270, 29051-29054. 1995). pi 60 ROCK (ROKp. 
ROCK-I :lshizaki, T. et al. The EMBO J., 15(8). 1885-1893, 1996) and other proteins having a serine/lhreonine kinase 
activity are exemplified. 

[0014] The compound having a Rho kinase inhibitory activity used as an active ingredient in the present invention 
may be any as long as it has a Rho kinase inhibitory activity. For example, the compounds of the formula (I) are exem- 
plified. Of these, a compound of the formula (I*) is more preferably used. In the present Invention, a compound having 
one kind of Rho kinase inhibitory activity can be used alone or, where necessary, several kinds of the compounds can 
be used. 

[0015] In the present specification, each symbol of the formulas (I) arxJ (0 is defined as follows. 
[0016] Alkyl at R, R' and R"" is linear or branched alkyi having 1 to 10 carbon atoms, which is exemplified by methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl. sec-butyl, tert-butyl. pentyl, hexyl, heptyl. octyl, nonyl, decyl and the like, with 
preference given to alkyl having 1 to 4 cartx^n atonns. 

[001 7] CycloalkyI at R, R ' and R^ has 3 to 7 carton atoms and is exemplified by cyclopropyl. cyclobutyl. cydopentyl. 
cyclohexyl, cydoheptyl and the like. 

[0018] Cycloalkylalkyl at R, R' and R^ is that wherein the cydoalkyl moiety is the above-mentioned cydoalkyl hav- 
ing 3 to 7 carbon atoms and the alkyl nrx^iety is linear or branched alkyl having 1 to 6 carbon atoms (e.g., methyl, ethyl, 
propyl, isopropyl, butyl, pentyl, hexyl and the like), which is exemplified by cyclopropyl methyl, cyclobutylmethyl, 
cydopentyl methyl, cyclohexylmethyl, cycloheptylmethyl, cyclopropyl ethyl, cyclopentylethyl, cyclohexylethyl, cyclohep- 
tylethyl, cyclopropylpropyl, cyclopentylpropyl, cydohexylpropyl, cycloheptylpropyf. cydopropylbutyl, cydopentyltxityl, 
cydohexylbutyl, cycloheptylbutyl. cydopropylhexyl. cyclopentylhexyl. cyclohexylhexyl, cycloheptylhexyl and the like. 
[001 9] AralkyI at R. R ' and R^ is that wherein alkyl moiety is alkyl having 1 to 4 caitx)n atoms and is exemplified by 
phenylalkyl such as benzyl, 1-phenylethyl, 2-phenylethyl, 3-phenylpropyl. 4-phenylbutyl and the like. 
[0020] The substituent of optionally substituted cydoalkyl, cydoalkylalkyi, phenyl and aralkyl on the ring at R. R' 
and R*" is halogen (e.g., chlorine, bromine, fluorine and iodine), alkyl (same as alkyl at R, R'and R^), alkoxy (linear or 
branched alkoxy having 1 to 6 carbon atoms, such as methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy. sec- 
butoxy, tert-tHJtoxy, pentyioxy. hexyloxy and the like), aralkyl (same as aralkyl at R, R' and R"") or haloalkyi (alkyl at R, 
R'and R"" which is substituted by 1-5 halogen, and exemplified by f luoromethyl, difluoromethyl, trrfluoromethyl, 2,2,2- 
trifluoroethyl, 2,2,3.3. 3-pentafluoropropyl and the like), nitro. amino, cyano. azide and the like. 
[0021] The group formed by R and R' or R* and R"" in combination together with the adjacent nitrogen atom, which 
forms a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted nitrogen atom is 
preferably a 5 or 6-membered ring and bonded ring thereof. Examples thereof include 1 -pyrrolidinyl, piperidino, 1-pip- 
erazinyl, morpholino, thionx)rpholino, 1-imidazdyl, 2,3-dihydrothiazol-3-yl and the like. The substituent of the optionally 
substituted nitrogen atom is exemplified by a\k^l aralkyl, haloalkyi and the like. As used herein, alkyl, aralkyl and 
haloalkyi are as defined for R, R ' and R^ . 
[0022] Alkyl at R^ is as defined for R, R ' and R^ . 

[0023] Halogen, alkyl, alkoxy and aralkyl at R^ and R* are as defined for R. R' and R^ 

[0024] Acyl at R^ and R^ is alkanoyi having 2 to 6 cait>on atoms (e.g.. acetyl, propionyl. butyryl. valeryl, pivaloyi and 
the like), benzoyl or phenylalkanpyl wherein the alkanoyi moiety has 2 to 4 cartx>n atoms (e.g., phenylacetyl. phenylpro- 
pionyt. phenytbutyryl and the like). 

[0025] Alkylamino at R^ and R^ is that wherein the alkyl moiety is alkylamino having linear or branched alkyl having 
1 to 6 carbon atoms. Examples thereof include methylamino, ethylamino. propylamino, isopropylamino, butylamino, iso- 
butylamino, sec-butylamino, tert-butylamino, pentylamino. hexylamino and the like. 

[0026] Acylamino at R^ and R^ is that wherein acyl moiety is alkanoyi having 2 to 6 cartxjn atoms, benzyl or the 
alkanoyi moiety is phenylalkanoyl having 2 to 4 carbon atoms and the like, which is exemplified by acetylamino. propi- 
onylamino. butyrylamino. valerylamino, pivaloylamino, benzoylamino, phenylacetylamlno. phenylpropionylamino. phe- 
nylbutyrylamino and the like. 

[0027] Alkylthio at R^ and R"* is that wherein the alkyl moiety is linear or branched alkyl having 1 to 6 cartDon atoms, 
which is exemplified by methylthio. ethylthio, propylthio, isopropylthio, butylthio. isobutylthio, sec-butylthio, tert-butylthio. 
pentylthio, hexytthio and the like. 

[0028] Aralkyloxy at R^ and R'* is that wherein the alkyl moiety is alkyl having 1 to 4 cartx>n atoms, which is exem- 
plified by benzyloxy, 1-phenylethyloxy, 2-phenylethyloxy. 3-phenylpropyloxy. 4-phenylbutyIoxy and the like. 
[0029] Aralkylthio at R^ and R'^ is that wherein the alkyl moiety is alkyl having 1 to 4 cartx>n atoms, which is exem- 
plified by benzylthio.1 -pheriylethylthio.2-phenylelhyltiiio,3-phenylpropylthio.4-phenylbutylthio and the like. 
[0030] AlkDxycariDonyl at R^ and R"^ is that wherein the alkoxy moiety is linear or branched alkoxy having 1 to 6 car- 
bon atoms, which Is exemplified by methoKycart>onyl, ethoxycartX)nyl, propoxycarbonyl, isopropoxy carix^ny I, butoxy- 
carbonyl. isobutoxycarbonyl, sec-butoxycartx>nyl. tert-butoxycartx>nyl. pentyloxycarbonyl, hexyloxycartx)nyl and the 
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like 



20 



25 



30 



35 



40 



45 



50 



carbamoyl, butylcarbamoyl. dibutylcarbamoyl and the like. 

nyloxy, 4-phenylbutylaxycarbonyloxy and the like. for R R' and : and aralkyi at R^ 

[0036] AlkylatR^isasdefinedforR.R-andR':alkylatR^andR isasdefineatorH.« ana 

S„ .nd .Ike. « u.^, h»ein L^Sl* . b, , 

combination is the same as cycloalky' at R. R ' and R . 

[0041 ] Alkyi at L is as defined for R R ' and R . substituted by amino, which 

!rn^.iXr."X"s=r^iiss:i4^^.^ 

phthalimldobutyl. 5-phthalimidopentyl. 6-phthalimidohexirt and the hke. 
[0046] Alkyi at B is as defined for R. R ' and R . ^ 
[0047] Alkoxy at B is as defined for R. R ' and R . 
[0048] Aralkyi at B is as defined for R. R ' and R ^ 
[0049] Aralkyioxy at B is as defined for R and R . 
[0050] Aminoalkyl at B is as defined for L. 

by alkoxycartwnyl having alkoxy moiety having 1 to 6 f'^"?' isobutoxycarbonyl- 
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and the like. ^ 
[0054] Halogen at . and is as defined for R. R' and R . 
s [0055] Aralkyloxy at and is as defined for R^ and R . 

10 vinylene. propenylene. butenylene. pentenylene and the like. 
[0059] AlkyI at Rb is as defined f or R. R ' and R - 
[0060] Aralkyi at Rb Is as defined for R. R* and R . 
[0061 ] Aminoalkyl at Rb is as defined for L. 

rolopyntwdine (e.g.. 1 H-pyrrolo[2.3-d]pynmidine i '^Py™'°l^' alovrimidine 1 H-pyrazolo[4.3-cl]pyrimidine and 

the like), imidazopyrimidine (e.g.. pyrazololl.5-a]-1.3.5-tria2ineand 



20 



40 preference given to pyridin and Pfl^^^^J^^ «rt .such as haloaen alkyi alkoxy. aralkyi. haloalkyl. nitro. 

ing compounds. 



50 



55 



(1) 4-(2-pyridylcarbamoyl)piperidine 

(2) 1 -benzyioxycarbonyl-4-(4-pyridylcarbamoyl)piperidlne 

(3) 1 -benzoyl-4-(4-pyridylcarbamoyl)piperidine 

(4) 1-propyl-4-(4-pyridylcafbamoyl)piperidine , 
y [3 (2-(2-thienylmethyl)phenoxy)-2-h^^ 

(6) 4-(4-pyridylcarbamoyl)piperidine 

(7) 1 .benzyl-4-(4-pyridylcarbamoyl)-1 .2.5,6-tetrahydropyridine 

(8) 3-(4-pyridylcarbamoyl)piperidine 
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35 



40 
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(9) i-benzyl-3-(4-pyridylcarbamoyl)piperidine 

(10) 1.(2K4-benzyIoxyphenoxy)ethyI).4.(N-(2^yridyl)-^ 

(1 1) 1 -formyI-4-(4-pyridyicarbamoyl)piperidine 

(12) 4-(3-pyridylcarbamoyl)piperidine 

(1 3) 1 -isopropyl-4-(4-pyridylcarbamoy!)piperidine 
(U) 1 -methyl-4-(4-pyridylcarbamoyl)piperidine 

(1 5) 1 -hexyl-4-(4-pyridylcarbamoyl)piperidine 

(16) l-benzyl-4-(4-pyridylcarbamoyl)piperidine 

17) i-(2-phenylethyl)-4-(4-pyridylcarbamoyl)piperidme 

18 1-(2i-methoxyphenyl)ethyl)-4-(4-pyridylca^^ 

19 1- (2K4-methoxyphenyi)ethyO-4-(2i)yridylc^rbamoyl)^ 

(20) 1 .(2-(4-chlorophenyl)ethyl)-4-{4-pyridylcarbamoyl)piperidine 

23 1-(4-(4 5-dihydro-2-furyl)phenyO-4-(4-pyridylcarbamoyl)-piperKl.ne 

(24) 1 -(2-nitrophenyl)-4-(4-pyridylcarbamoyl)piperidine 

(25) 1 -(2-aminophenyl)-4-(4-pyridylcaitoamoyl)piperriine 

(26) 1 .nicotinoyl-4-(4-pyrWylcarbamoyl)P"peridine 

(27) i-isonicotinoyl-4-(4-pyridylcarbanioyl)pipendine 

(28) 1-(3.4,5-trimethoxybGnzoyl)-4-(4-pyridylcarbamoyl)p.pendine 

(29) i-acetyl-4-(4-pyridylcaibamoyl)piperidine 

30 1-(3-(4-fluorobenzoyl)propyl)-4-(4-pyridylcarbamoyrt)-^^^^^ 

31 1-(3-(4-fluorobenzoyl)propyO-4-(2wridylcarbamoyl)wend.^^^^ 
(32 1- 1-4-hydroxybenzoyl)ethyl)-4-(2-pyridylcarba™yO-^^^^ 
y)l-lVbenzylo=cybenzoyl)ethyl)-4.(2i3yridylcart«moyl)-p.p«^^^^^^^ 
34 1-2-(4-hydroxyphenQxy)ethyl)-4-(2-pyridyloarbamoyl)-p.pendne 

(S - 1 4^uorc*renyl)-4-Mroxybutyl)-4-(4-pyridyl«^^ 
S)l{t-!nS-?{4-hydroxihenyl)-2-MroxyethyO-4K2i>yridyl^ 

f37)1-cinnamyl-4-(2-pyridylcarbamoyl)piperidine 
Sl-(2-Mroxy-3-phenaxypropyO-4K4-pyridylcarbamoy^)^-^^^^^^^ 
39 1-(2-Mroxy-3-phenoxypropyO-4K3-pyrWytcarbamo)rt^^^ 

(42) i-benzyloxycartK)nyl-4-(2-pyridylcarbamoyl)piperidine 
(43 i-(3-chlorophenyDcarbamoyl-4-(4-pyridylcarbamoyOP'perid.ne 
S W2wridyl)-N-(2-(N.NKlimethylamino)ethyl)<:atbamoy^ 

(45) l-methyl-4-{4-pyridylca*amoyl)-1 .2,5.6-tetrahydropyrid.ne 

(46) l-nicotinoyl-3-(4-pyridylcafbamoyOpiper"dine 

(49) 1 -(4-nitrobenzyl)-4-(4-pyridylcart)amoyl)piperidine 

(50) i-hexyl-4-(4-pyridylcarbamoyOpiperidine 

!?.) 1 -benzyloxycart)onyl-4-(2-chloro-4-pyridylcarbamoyl)p.perri.ne 

(52) 4-(2-chloro-4-pyridylcatbamoyl)piperidine 

(53) l-(2-chloronicotinoy1)-4-(4-pyridylcarbamoyl)piperidine 

(54) 3-(2-chloro-4-pyridylcatbamoyl)piperidine 

)55^ i-(4-ohthalimidobutyl)-4-(4-pyridylcarbamoyl)piperidine 
S 1-3 5™*uty.4AdrWinnamoyl)-4-(4.pyrWylcarba^ 
57) i.rarbamoylmethyl-4-(4-pyridylcart)amoyl)pipendine 

(58) i.benzyloxycatborTyl-4-(5-nitio-2-pyridylcarbamoyOpipendine 

(59) 4-(5-nitro-2-pyridylcarbamoyOpiperidine ,„u»,«.,« 
Strans-4-benzyloxycarboxamidometlvl-1-(4-pyrid^ 

51 trans-4-aminomethyl-l -(4-pyridylcarbamoyl)cydohexane 
62 trans-4-formamidomethyl-1 K4-pyridylcarbarnoyl)cyc ohexane 
(63Uans-4-dimethylaminomethyl-1-(4-pyridylcarbamoyI cyctoh^^ 
64 N-benzylidene-trans-(4-pyridylcarbamoyl)cyclohexylmethylam.ne 
(6atrans-4i)enzylaminomethyl-1-(4wridylca*amoyl)<^clohexane 
S tran6-4-isopropylaminomethyl-1-(4-pyridyIcarbamoy))-cyclohexane 
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[67) trans-4-nicotinoylaminomethyl-1 •(4-pyridylcart)amoyl)-cyclohexane 

[68) trans-4-cyclohexylaminomethy!-1 -(4-pyridylcarbamoyl)-cyclohexane 

[69) trans-4-benzyloxycarboxamide-1-(4-pyridylcarbamoyO-cyclohexane 

[70) trans-4-amino-1 -(4-pyridyf carbamoyl)cyclohexane 

[71 ) trans-4-(1 -aminoethyl)-1 -(4-pyridylcarbamoyl)cyclohexane 

[72) trans-4-aminomethyl-cis-2-methyl-1-(4-pyridylcartDamoyl)-cyclohexane 

[73) (+)-trans-4-(1 -benzyloxycarboxamidopropyl)-1-cyclohexanecarboxylic acid 

[74) (+)-trans-4-(1 -benzyloxycarboxamidopropyl)-! -(4-pyridyIcafbamoyl)cyclohexane 

[75) (-)-trans-4-(l-benzyfoxycarboxamidpropyI)-1 -(4-pyridylcarbamoyl)cyclohexane 

[76) (+)-trans-4-(1 -aminopropyl)-1-(4-pyridylcarbamoyl)cyclohexane 

[77) (-)-trans-4-(1 -aminopropyl)-! -(4-pyridylcarbamoyl)cyclohexane 

[78) (-)-trans*4-(1 -benzyloxycarboxamldoethyl)-1 -(4-pyrldylcarbamoyl)cyclohexane 

[79) (+)-trans-4-(1 -benzyloxycarboxamidoethyl)-1 -(4-pyridylcarbamoyl)cyclohexane 

[80) (+)-trans-4-(1 -aminoethyl)-1-(4-pyridylcart>amoy!)cyclohexane 

[81 ) (-)-trans-4-(1 -aminoethyl)-1 -(4-pyridylcafbamoyl)cyclohexane 

[82) trans-4-(4-chlorobenzoyl)aminomethyl-1 -(4-pyridyIcarbamoyl)cydohexane 

[83) trans-4-aminomethyl-1 -(2-pyridylcarbamoyf)cyclohexane 

[84) trans-4-benzyloxycarboxamidomethyl-1 -(2-pyridylcarbamoyl)-cyclohexane 

[85) trans-4-methylaminomethyi-1 -(4-pyridylcarbamoyl)cyclohexane 

[86) trans-4-( N-benzyl-N-methylamino)methyl-1 -(4-pyridylcarbamoyl)cyclohexane 

[87) trans-4-aminomethyl-1 -(3iDyridy1carbamoyl)cyclohexane 

[88) trans-4-aminomethyl-1 -[(3-hydroxy-2-pyridyl)carbamoyl]-cyclohexane 

[89) trans-4-benzyloxycarboxamidomethyi-1-(3-pyridylcarbarnoyl)-cyclohexane 

[90) trans-4-benzyloxycarboxamidomethyl- 1 -[(3-benzyloxy-2-pyridyl)cart)amoyl]cyclohexane 

[91) trans-4i3hthalimidomethyl-1-(4-pyrldylcarbarnoyl)cyclohexane 

[92) trans-4-benzyloxycarboxamidomethyl- 1 -(3-methyl-4-pyridylcarbamoyl)cyclohexane 

[93) trans-4-aminomethy!-1 -(3-methyl-4-pyridylcafbamoyl)-cyclohexane 

[94) 4-{trans-4-beruyIoxycarboxamidomethylcyclohexy1carbonyl)amino-2.6-dimethyIpyr^ 

[95) 4-(trans-4-aminomethylcydohexylcarbonyOamino-2,6-dimethylpyridine-N-oxide 

[96) trans-4-amlnomethyl-1 -(2-methyl-4-pyrldylcarbamoyl)-cyclohexane 

[97) trans-4-(1-benzy1oxycarboxarTudoethyl)-1 -(4-pyridylcarbamoyl)cyclohexane 

[98) trans-4-(1-amino-1-methylethyl)-1 -(4-pyridylcarbamoyl)-cyclohexane 

[99) trans-4-(2-aminoethyI)-1 -(4-pyridylcartoamoyl)cyclohexane 

[1 00) trans-4-(2-amlno-1 -methylethyl)-1 -(4-pyridylcarbamoyl)-cyclohexane 

[101) trans-4-{1 -aminopropyl)-1 -(4-pyridylcarbamoyl)cyclohexane 

[102) trans-4-amlnomethyl-trans-1 -methyl-1 -(4-pyridylcarbamoyI)-cyclohexane 
;i03) trans-4-benzy laminom ethyl K:is-2- methyl- 1-(4-pyridylcarbamoyl)cyclohexane 

[104) trans-4-(1 -benzyloxycatt>oxamide-1 -methylethyl)-1 -(4-pyridylcarbamoyl)cyclohexane 

[105) trans-4-benzyloxycarboxamidomethyl-1 -( N-methyl-4-pyridylcart3annoyf)cyclohexane 

[106) trans-4-(1 -acetamide-1 -methylethyl)-l-(4-pyridylcarbamoyl)-cyclohexane 

[107) trans-N-(6-amino-4-pyrimidyl)-4-aminomethylcyclohexanecarboxamlde 

[1 08) trans-N-(1 H-pyiTolo[2,3-b]pyridin-4-y!)-4-aminomethylcyclohexanecarbQxamide 

[109) (+)-trans-N-(1 H-pyrrolo[2,3-b]pyrkiin-4-yl)-4-(1 -arninoethyl)cyclohexanecarboxamide 

[110) trans-N-(1 H-pyrrolo[2.3-b]pyridin-4-y1)-4-{1 -amino-1 -methylethyl)cyclohexanecarboxamide 

[1 11) trans-N-(1H-pyrazolo[3,4>b]pyridin-4-yl)-4-aminomethylcyclohexanecaitK>xamide 

[112) {+) -trans- N-{1 H-pyrazolo[3,4-b]pyridin-4-yl)-4-(1 -aminoethyl)cyclohexanecarboxamide 

[113) trans-N-{1 H-pyrazolo[3,4-b]pyridin-4-yl)-4-(1 -amino-1 -methyiethyl)cyclohexanecart50xamide 

[1 1 4) {+)-trans-N-(2-amino-4-pyridyl)-4-(1 -aminoethyl)-cyclohexanecarbaxamide 

[115) trans-N-(1 H-pyrazolo[3,4-d]pyrimidin-4-yl)-4-aminomethylcyclohexanecarboxamide 

[116) {+)-trans-N-{1 H-pyrazoIo[3.4-d]pyrimidin-4-yi)-4-(1 -aminoethyl)cyclohexanecarboxamide 

[117) trans-N-(1 H-pyrazolo[3.4-d]pyrimidjn-4-yl)-4-(1 -amino-1 -methytethy1)cyclohexanecarboxamide 

[118) trans- N-(4-pyrimidinyl)-4-amjnomethylcyclohexanecarboxamide 

[119) trans-N-(3-amino-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 

[120) trans-N-(7H-imidazo[4,5-d]pyrimidin-6-yl)-4-aminomethylcyclohexanecarboxamide 

[121) trans-N-(3H-1,2,3-triazolo[4.5-d]pyrimidin-7-yl)-4-aminomethy!cyclohexanecartx)xamide 

[ 1 22) trans-N-(l -benzyl-1 H-pyrazoIo[3,4-b]pyridin-4-yl)-4-aminomethylcyclohexanecarboxamide 

[123) trans-N-(1 H-5-pyrazolyl)-4-aminomethylcyclohexanecarboxamide 

[1 24) trans-N-(1 H-pyrazolo[3.4-b]pyridln-4-yl)-4-aminomethylcyclohexanecarbQxamide 
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(125) trans-N-(4-pyridazinyl)-4-aminomethylcyclohexanecarboxamide 

(1 26) trans-N-(7H-pyrrolo[2.3-d]pyrimidin-4-yO-4-aminomethylcyclohexanecarboxamide 

(127) trans-N-(2-amino-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 

(128) trans-N-(thieno[2.3-d]pyrimidin-4-yO-4-aminome%lcydohexanecait)oxam^^ _„^v=.n,iH«. 
129 Irans-N- 5-methyl-1 ,2.4-triazolo[1 .5-a]pyrimidin-7-yI)-4-aminomethylcyclohexan 

13lUans-N-(lH-pyrazolo[3.4-b]pyridin-4-yi)-4-(l-amino-1-methylethy02rctoh«a^ 

(132) trans-N-(2-(1-pyrrolidinyl)-4-pyridyl)-4-aminomethylcyclohexanecarboxamiae 

(133) trans-N-{2.6-diamino-4-pyrimidyl)-4-aminomethylcyclohexanecarboxamide 

134 (+)-trans-N-(7.methy1-1 ,8-naphthyridin-4-yl)-4-(1 ■a'ninoethyl)cydohexanecarboxam.de 
y)lans-NK1-benzyl(»cymathylpyrroloI2.3*]pyridin-4-yl)^-aminome^ 
36 (+)-trans-N-(1-methylpyrroto|2.3*lpyridin-4-yO-4-(1-aminoethyOcyclohexan^ 

(IS) Sns NLnzyl-N-(^enzylamino^-pyrWyO-4-(1-am^ 
(138)trans-N-(2-azide-4-pyridyl)-4-aminomethylcyclohexanecarboxamide 
39 Snl-N- 2 3<Jihydro' H-pWolot2.3*]pyridin-4-yl)-4-aminomettvlcydohexanecar^ 

Mdi -1^ trans-N-(2-carboxy-4wridyl)-4-aminomethylcyclohexanecarboxamide 
^1-2 (R)i^U^^^^ 

142)trans-NH1H-pyrrolo[2.3-b]pyridin-4-yl)-4-guanidinomethylcyclohexanecatbo^^ 
(143)trans-NK1H-pyrazolo[3.4-b]pyridin-4-yl)-4-guanidinomethylcydohexanecarboxamide 
M441 trans-N-(4-pyridyl)-4-guanidinomethylcydohexanecart)oxarnide 

145 trans-N- l-methylpyrrolot2.3.b]pyridin-4-yl)-4-(giianidinome^^^ 

ii-rir.:ss^^S^^^^^^^ 

S"trt!s-N-(1H-pyrrolo[2.3*lpyridin-4-yl)-4-(3-benzylguanidinome^ 
Strans-NiH-S;rdo[2.3*lpyrid.n-4-yl)-4-(3-phenylguanWinometh^^ 
Strans-N-1H-S^rolo[2.3*]pyridin-4-yl)-4-(3-propylguanidinomethyl)-c^^^^ 

M« !^!n! M MH nwroio^2 3*lDvridin-4-yl)-4-(3KX*ylguanidinomethyl)-cydohexanecart^^ 

S™a^-N-(lH-pyrrolo[2,3*lpyridin-4-yl)-4-0mklazol-2-yl)aminomethW^^ 
(lS)Si;-N{lH-pJ[rolol2,3*ipUn-4-yl)-4-(thiazol-2-yOami^^^ 

(157) (R)-(+)-N-(4-pyricIyl)-4-(1 -aminoethyl)benzamide 

(158) N-(4-pyridyl)-4-{1 -amino- 1 -methylethyi)benzamide 

(1 59) N-(4-pyridyl)-4-aminomethyl-2-benzyloxybenzamide 

(160) N-(4-pyridyl)-4-aminome1tTyl-2-ethoxybenzamide 

(161) (R)-(-)-N-(4-pyridyl)-4-(1 -aminoethyl)-3-nitrobenzamide 

(1 62) (R)-(-)-N-(4-pyridyl)-3-amino-4-(1 -aminoethyObenzamide 

(1 63) (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)-3-chlorobenzamide 

(164) N-(4-pyridyl)-3-aminomethylbenzamide 

(165) (R)-(+)-N-(1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1 -aminoethyl)benzamide 

(166) (R)-(+)-N-(1 H-pyrazolo[3.4-b]pyridin-4-yl)-4-(1 -aminoethy!)benzamide 

(167) N-(1 H-pyrazolo[3.4-b]pyridin-4-yl)-4-guanidinomethylbenzamide 

(168) N-(4-pyridyl)-4-guanidinamethylbenzamide 

(169) (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)-3-fluorobenzamide 

(1 70) N-(4iDyridyl)-4-aminomethylbenzamide 

(1 71 ) N-(4iDyridyl)-4-aminomethyl-2-hydraxybenzamide 

(1 72) N-(4-pyridyl)-4-(2-aminoethyl)benzamide 

(173) N-(4-pyridyl)-4-aminomethyl-3-nitrobenzamide 

(1 74) N-(4-pyridyl)-3-amino-4-aminomethy!benzamide 

(175) (S)-(-)-N-(4-pyridyl)-4-(1 -aminoethyObenzamide 

(176) (S)-(-)-N-(4-pyridyl)-2-(1 -aminoetiiyl)benzamide 

(1 77) (R)-(+)-N-(4-pyridyl)-4-(1 .aminoethyI)-2-chiorobenzamide 

(178 (R)-(+)-N-(1H-pyrrolo[2.3-b]pyridin-4-y!)-4-(1-(3-propylguanidino)ethyl)benzamide 

{179)(R).(.)-N-(1H.pyrrolol2.34)]pyridin-4-yl)-4.(1-aminoethyl)-3-azideberc^^ 
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(1 80) (R)-(+)-N-(4-pyridyl)-4-(1 .aminoethyl)-2-nitrobenzamide 

(181) (R)-(-)-N-(4-pyridyl)-4-(1-aminoethyl)-3-ethoxybenzamide 
(182 R)-W-N-(3-iodo-1 H-pyrrolo[2.3-blpyridin-4-yl)-4-{1-amihoethyl)benzam|de 

(183) (R)-(+)-N-(3-iodo-1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)-3-az.debenzamide 

(184) (R)-(-)-N-(4-pyridyl)-4-{1-aminoethyl)-3-hydroxybenzamide 

(185) N-(1 H-pyrazolo[3,4-b]pyridin-4-yl)-4-guanidinomethyl-3-nitraben2amide 
186) (R)-N-(1 H-pyra201o[3,4-blpyridin-4-yl)-4-(1 .guanidinoethyl)-3-nHroben2amide 

(187) (R)-N-{1H-pyra20lot3.4-b]pyridin-4-yl)-4-(1-aminoethyl)-2-nitrobenzamide 

(188) N-(1H-pyrazolo[3.4-b]pyridin-4-yl)-4-guanidinobenzamide 

(189) (R)-N-{1H-pyra2olo[3.4-b]pyridin-4-yl)-4-(1-aminoethyl)-3-nrtrobenzamide 

(190) (R)-N-(1H-pyrazolop.4-b]pyridin-4-yl)-4-{1-guanidinoethyl)benzamide 

(191) N-(1 H-pyrazolo[3.4-b]pyridin-4-yO-4-(1 -amino-2-hydroxyethyl)benzamide 

(1 92) N-(1 H-pyrazolo[3.4-blpyridin-4-yO-4-aminomethyl-3-nitrobenzamide 

(1 93) N-(l H-pyrrolo[2.3-b]pyridin-4-yl)-4-piperidinecarboxamide 

(1 94) N-(1 H-pyrazolol3,4-b]pyridin-4-yl)-4-piperidinecarboxamide 

(1 95) N-(1 H-pyrazolo[3,4-b]pyridin-4-yl)-1 -aminoacetyl-4-piperidinecart)oxamide 
196)N-(1-methoxymethyl-1H-pyrazolo[3.4-b]pyridin-4-yl)-4-piperidinecarboxamide 

(197) N-(2.3-dihydro-1 H-pyrrolo[2.3-b]pyridin-4-yl)-4-piperidinecarboxamide 
198 N-(1H-pyrrolo[2.343]pyridin-4-yl)-1-(2-phenylethyl)-4-piperidinecarboxamide 
« M99)N-(1H-pyrrolor2,34>]pyrklin-4-yl)-1-amidino-4-piperidinecarboxamide 

(200) N-(lH-pyrrDlo[2.3-b]pyridin-4-yl)-H3l>henylpropyl)-4-piperidinecart)Oxamide 

(201) N-(1H-pyrtolo[2.3-b]pyridin-4-yl)-1-benzyl-4-piperidinecarbo)camide 

202 N.(1H-pyrazolo[3.4-b]pyridin-4-yOO-(2-phenylethyO-4i3iperidinecarboxamide 
(203) N-(1 H-pyrazolot3.4-b]pyridin-4-yl)-l -(3-phenylpropyO-4-piperidinecarboxamide 

[0067] Preferred are CompourKls (80). (109). (110). (112). (115). (142). (143). (144). (145). (153). (157). (163). 

^en me ^enS compound having a Rho kinase inhibrtory aCK^ity has ^^o^-' "^^^^ 
Sate ordttians isomers, all of them can be used in the present invention. These .somers can be isolated by a 
conventional method or can be produced using starting materials of the isomers. 

rawil A compound having a Rho kinase inhibitory activity, particularly, a compound of the formula (I), an .soma 
,nJ/o^^?J«caitica1ly acceptable acid addition salt thereof have intraocular pressure lowenng action optc 

of Qlaucoma such as primary open angle glaucoma, normal pressure glaucoma, hyperswreticn glaucoma^ ocular 
^ieS aSe anSlTJo^urrglaucoma chronic angle closer glaucoma, plateau iris syndrome. comb»,ed-mech- 
Srrjroma ird glaucoma' capsular glaucoma, pigmentary glaucoma, secondary glaucoma associated with 
amvloidosis neovascular glaucoma, malignant glaucoma and the like. ^raiiv nr 

:rSi^y s'iU^^^ administration to local site in the eye is prefeiBble. The dosage form of 

ZrT Tp^^JTt^n L^S^e'I^-e^oned dosage form can be prepared by -^'"^ ^he ir^.^^.^ -"^^^^ 
adcTtivSsSry for formulating a preparation, such as typical carrier, recipient. '^''^^I'^^'^^f^ f^,^ 
^d S a conventional method. For example, the compound having a Rhotanase 

S^Sapharmaceutically acceptable carrier (e.g.. excipient. binder, disintegrator corrective, Ij^l^'S^J^^^^^^-^^^y*;^ 
^Lifeer and the like) to give a pharmaceutical composition or a pharmaceutcal preparation in the form of tablet, p.11. 
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10 



15 



20 



enteric tablets, film-coated tablets, two-layer tablets and "^^-j^^!^^ . .. ^ ^^^^ ^j, ^om oil. castor oil and 
oil DTODvlene glycol, ethyl alcohol and the hke. is used. ^ ^ 

raoezi Tl»v««lri9a!Krt™Mb«,teeairiae.9lycerolariaih«liks. 

0.0001 - 10 wA«%. preferably 0.001 - 1 w/w%. can be applied several fmes a day. preferably 1 - 6 tmes a day. 
Examples 

[0092] The present invention is explained in detail by referring to examples and experimental examples. The 
present invention is not limited in any way by these examples. 

Example 1: eye drop 1 

[0093] W-trans-4-{1-AminoethyO-1-(4l.yridylcarbamoyl)-cyclof,exane 2HCI (hereinafter Compound A). 
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which is a compound having a Rho kinase inhibitory activity, was dissolved in distilled water for injection. The pH was 
SSSto" wS^ium hydroxide and an eye drop having the follc^ng composrt.on was prepared. 



5 


Compound A 


0.5 g 




Sodium dihydrogenphosphate 2 hydra*© 


0.1 g 




Sodium chloride 


0.9 g 


10 


distilled water for injection 


appropriate amount 




Total amount 


100 ml 



IS Example 2: eye drop 2 

100941 in the same manner as in Example 1 . an eye drop containing Compound A at a concentration o. 0.1% was 
prepared. 
20 Example 3: eye drop 3 

[0095] lnthesamemannerasinExample1.aneyedropcont^ningCompoundAataconcentrationof0.03%was 

prepared. 
25 Example 4: eye drop 4 

kinase inhibrtory activity, at a concentration of 0.03% was prepared. 

30 

Example 5: eye drop 5 

35 of 0.1% was prepared. 
Example 6: eye drop 6 

[0098] ,nthesamemannerasinExample5.aneyedropcontainingCompoundCataconcentrationof0.03%was 
40 prepared. 

Example 7: eye drop 7 

activity, at a concentration of 0.03% was prepared. 
Example 8: tablets 

tablets weighing 1 20 mg per tablet were prepared. 

55 



Compound A 



10.0 mg 
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(continued) 



Lactose 


50.0 mg 


Corn starch 


20,0 mg 


Crystalline cellulose 


29.7 mg 


Polyvinylpyrrolidone K30 


5.0 mg 


Talc 


5.0 mg 


Magnesium stearate 


0,3 mg 




120.0 mg 



Formulation Example 9: Capsules 

15 

[0101] The Compound A. lactose and corn starch were mixed, kneaded with polyvinylpyrrolidone K30 paste solu- 
tion and passed through a 20-mesh sieve for granulation. After drying at 50**C for 2 hours, the granules were passed 
through a 24-mesh sieve and talc and magnesium stearate were added. The mixture was filled in hard capsules (No. 
4) to give capsules weighing 120 mg. 



Compound A 


10.0 mg 


Lactose 


70.0 mg 


Corn starch 


35.0 mg 


Polyvinylpyrrolidone K30 


2.0 mg 


Talc 


2.7mg 


Magnesium stearate 


0.3 mg 




120.0 mg 



35 Experimental Example 1 : effect on normal intraocular pressure of coloured rabbit 
Exp^rim^nt mgthgd 

[0102] Male Dutch coloured rabbits (body weight about 2 kg) were used. The rabbits were placed in a holding box 
40 for 3-5 hr a day for acclimation from one week prior to the test The rabbits that showed steady intraocular pressure as 
measured by a tonometer [pneumatonograph (manufactured by Alcon Lab. Inc. )] were selected and used for the test. 
After measurement of the initial value of the intraocular pressure, the eye drop (50 \x\) of Example 1 was instilled into 
one eye, and a base, which was the eye drop of Example 1 except Compound A. was instilled into the other eye in the 
same manner and taken as the control eye. The intraocular pressure was measured with time at 30, 60. 90 and 1 20 min 
45 after instillation and thereafter at 60 min intervals until the intraocular pressure returned to the initial value, and the dura- 
tion of the effect was examined. 

Experiment result 

50 [0103] The effect of the eye drop of Example 1 on the normal intraocular pressure is shown in Fig. 1 . When com- 
pared to the control eye at 60 min after instillation, the maximum significant intraocular pressure lowering action of 5 
mmHg was observed. For 180 min after instillation, a significant intraocular pressure lowering action as compared to 
the control eye was found. At 360 min after instillation, the intraocular pressure was almost the same as in the control 
eye and returned to the initial value. 

55 
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Experimental Example 2: effect on Wood flow of normal optic disc of coloured rabbit 
FY ppriment metliod 

roi041 Male Dutch coloured rabbtts (body weight about 2 kg) were used. The eye drop (50 ^1)°* ff^^f^jj^^^ 
[Oitwj iviaie uuK-ii wjiuuiou „ ,u„ " Fxanmle 1 exoeot Corrpound A, was instilled into th^ 

the instillation. 
Fvpftriment result 

180 min atter the Instillation as cortpared to the control eye. 

Experimental Example 3: effect on carbachol contraction of extracted ciliary muscle of white rabbit 

Ex perimeni method 

min before addition of cartachol. 
Fxp ^riment result 

35 r0107l The effect of Compound Aon the carbachol contraction isshownin Fig. 3- "T^e ciliary musdesJia««Ja^ 
" ZSdent^c^Sin by 10- - 3x10- M ca*achol and ^Trn^raSt™" sTlJ- ' ^ 

thalmology, Guide of ophthalmic drug. Bunkodo Co. Ltd ^'^•^J:^.„rrJ^ tobe 1 SxlO ^ Therefore these test 
bv 50 u1 1/1000 thereof to be transferred into the anterior chamber is calculated to be 1.5x10 . meretore. inese 
rLlts are considered to show the concentration sufficiently effective in vivo as well. 

Experimental Example 4: effect on normal intraocular pressure of white rabbits 
[0110] 

Compound A (+).trans-4-(1-aminoethyl)-1-(4-pyridylcarbamoyOcyclohexane 2HC1 I HsO 
C^I!lSundB(+Hrans-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)oydohexanecarbo^ 
Compound C (R)-W-N-(4-pyridyl)-4-{1-aminoethyl)benzamide 2HC1) 
Conjound D (R)-(+)-N-(1H-pyrrolo[2.3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide2HCl IH2O 

[01111 in this experiment. 0.1% eye drop and 0.03% eye drop containing Compound A (each prepared in Example 



20 



25 



30 



40 



45 
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2 and Example 3). 0.03% eye drop containing Compound B (prepared in Example 4), 0.1% eye drop and 0.03% eye 
drop containing Compound C (each prepared in Example 5 and Example 6} and 0.03% eye drop containing Compound 
D (prepared in Example 7) were used. 

5 Experiment method 

[0112] Japanese white rabbits (body weight about 2 kg) purchased from Japan Laboratory Animals. INC. were 
used. These animals were bred in a breeding chamber set to temperature 23±3''C, humidity 55±10% and fed on limited 
amount of 100 g a day of a solid feed (Labo R Stock. Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 

10 water. The rabbits were placed in a holding box for 5 hr a day for acclimation from 2 days prior to the test. The rabbits 
that showed steady intraocular pressure as measured by a tonometer [pneumatonograph (manufactured by Alcon Lab. 
Inc.)] were selected and used for the test. After measurement of the initial value of the intraocular pressure, various eye 
drops (20 nl) were instilled into one eye, and a base, which was one of various eye drops except the test drug, was 
instilled into the other eye in the same manner and taken as the control eye. The intraocular pressure was measured 

15 with time at 30, 60, 90. 120. 150 and 180 min after instillation and thereafter at one hour intervals until the intraocular 
pressure returned to the initial value, and the duration of the effect was examined. 

Experiment result 

20 [01 1 3] The effects of eye drops containing each test drug at a concentration of 0. 1 % on the normal intraocular pres- 
sure are shown in Fig. 4 (Examples 2, 5). The effects of eye drops containing each test drug at a concentration of 0.03% 
on the normal intraocular pressure are shown in Fig. 5 (Examples 3. 4) and Fig. 6 (Examples 6. 7). In every case, a 
significant intraocular pressure lowering effect was found. In particular. Compound A (Examples 2, 3) showed an 
intraocular pressure lowering effect in early stages after instillation and Compound D (Example 7) shewed a marked 

25 and long lasting intraocular pressure lowering effect. 

Experimental Example 5: effect on of blood flow of normal optic disc of white rabbits 
Test drug 

30 

[0114] 

Compound A (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcart)amoyl)cyclohexane 2HCI IH2O 
Compound C (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl)benzamide 2HCI 

35 

[01 1 5] In this experiment, 0.1 % eye drop containing Compound A (prepared in Example 2) and 0. 1% eye drop con- 
taining Compound C (prepared in Example 5) were used. 

Experiment method 

40 

[0116] Japanese white rabbits (txxiy weight about 2 kg) purchased from Japan Laboratory Animals. INC. were 
used. These animals were bred in a breeding chamber set to temperature 23±3**C, humidity 55±10% and fed on limited 
amount of 100 g a day of a solid feed (Labo R Stock, Nihon-Nosan Kogyo K.K.). They were allowed free access to tap 
water. In the same manner as in Example 4, each test drug was administered. Using laser speckle microcirculation ana- 
45 lyzer, the blood flow of optic disc was measured at 30, 60, 90, 120. 150 and 180 min after instillation and thereafter at 
one hour intervals till 300 min after the instillation. 

Experiment result 

50 [0117] The results are shown in Fig. 7. In every case, a significant blood flow increasing action was observed from 
30 min after instillation. In particular, when Compound A (Example 2) was instilled, the effect was more long -lasting. 
[0118] In consideration of the results of Experimental Example 2, this optic disc blood flow increasing action was 
considered to be attributable to vasodilation caused by dephosphorylation of vascular smooth muscle myosin light 
chain due to the activation of myosin phosphatase by a compound having a Rho kinase inhibitory activity (Masayoshi 

55 Uehata. et at, Nature 389. 990-994. 1997) and tiie accompanying increase in ophthalmic perfusion pressure (blood 
pressure - intraocular pressure). 
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Experimental Example 6: ophthalmic disorder caused by 8-time-a-day instillation to white rabbits 

Test drug 
5 [0119] 

Compound A (+)-trans-4-(1-aminoethyl)-1-{4-pyridylcarbamoyl)cyclohexane 2HCI IHgO 
Compound C (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyObenzamide 2HCI 
,0 [0120] Thetestdrugs. Compound Aand Compound C, were each dissolved in the following base at a concentration 
of 0.12S. 0.25. 0.5 and 1.0% and adjusted to pH 7 for use in this experiment. 



IS 


Formulation of base 




Sodium dihydrogenphosphate 2 hydrate 


0.1 g 




Sodium chloride 


0.9 g 




Sodium hydroxide 


appropriate amount 


20 


distilled water for injection 


appropriate amount 




Total amount 


100 nnl 



25 Fvp^riment method 

[01211 Japanese white rabbits (body weight about 2 kg) purchased from Japan '^'^^^"^J'^^^^^ 

r2^"r^70 n addition, corneal stoning spot was observed before instillation and after B"^^;"™"'^^^, "dou^ 
mi221 The results of mac oscopic observation of the anterior segment of the eye upon adm.n«trat.on of Oow^ 
k aS showTln Sf2 a^the results of maaoscopic observation of the anterior segment of the eye upon adm.n,stra- 
tlon of Compound C are shown in Table 3. 
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Table 1. Macroscopic criteria for ocular lesions in rabbits 



B) 



10 



20 



25 



35 



40 



45 



details 



cornea 

A. Degree of opacity 

• No opacitgr (normal) 

- scattsrad or diffuse areas 
of iris cXearly visible ^ 

• Easily discernible transluooat 
areas, detaUs of iris sU^tly ^ 
obscured 

• Opalescent areas, no details of 

iris visible, siae of pupil barely 
discernible ^ 

- opaque, iris invisible * 

B. Area of opacity 

. one quarter (or less) but not zero 1 

• Greater than one quarter but less 
than half ^ 

• Greater than half but less than 
three quarters 

. Greater than three quarters, up 
to ^rtK>le area ^ 

Iris 

Values ^ 
- Horxial 

• Folds sbove noraal congestion, 
swellln? circunoomeal injection 
(aisy or all of these or any 
c<Mbination), iris reacts to light 
(sluggish reaction is positive) 

. HO reaction to li^/ hsn^rrhage, 
gross destruction (any or all or 
these) 

conjunctiva 

A. Redness of palpebral coniunctiva 

• Ho injection 

• Mucosa tinged very slightly with 
red, a sUght vasodilation in the 
palpebral edge 

• obvious injection above nomal, 
mucosa tinged nore definitely 
with red, prominent swelling 

• Mucosa tinged very markedly 
with red, sU^tly indistinct 
peripheral vessels 

' Diffuse beefy red (more severe 
than 2) — 



Edema of palpebral conjunctiva 
< Ho swelUng 

0 • Slight odeaatows ten d ency 

• Swelling above nomal 

1 - (^>vious swelling with partial 
eversion of lids 

• Swelling with lids about half 

2 closed 

• Swelling with lids about half 
closed to cxsq^letely closed 

4 C) Redness of bulbar conjunctiva 

• Ho injection 

. Slight vasodilatation of cireias- 
X corneal vessels 

. Hore proninent vasodilation 

2 * Marked vasodilation of vessels 
coursing toward the palpebral 

3 edge or the vessels tinged 
narkedly red 



0 

0.5 
1 



0. 

1 



0.5 



D- Nictitating membrane 

• Ho injection 

. Tendency toward vasodilation 
awl edema 

• More prottinent vasodilation, the 
palp^ral edge tinged with red 

- Very marked vasodilation, the 
whole nictitating 
tinged with red 



E) Discharge 
2 • Ho discharge 

. aaatJixt different frcan 

normal (does not include small 
amounts observed in inner 
0 canthus) ^ 
• Discharge with lioistaning of the 
lids and h*^^ just adjacent to lids 2 
0.5 • Discharge with moistening of the 
lids and hair, and considerable 
are around the eye ^ 
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Table 2 



^r.^ of ocular lesions in rabbits administered with compound A (mean of three eyes) 




Item for scoring ocular lesions 




Ins1 


illation 














2nd 


4th 


6th 


8th 


0.125% 


Cornea 


Degree 


U 


n 


0 


0 


0 




Area 


0 


r\ 
U 


u 


0 


0 




Iris Conjunctiva 


Values 


U 




0 


0 


0 






Palpebral redness 


0 


U. 1 / 


0 


0.33 


0.33 






Palpebral edema 


0 . 


0 


ft 


0.33 


0.50 






Bulbar redness 


0 


0.33 


U.OO 




0.33 






Nictitating membrane 


0 


0 


n 
u 


0 


0.17 






Discharge 


n 
u 


0 


0.17 


0.50 


0 




Total score 




A 


0.50 


0.50 


1.99 


1.33 






\j 






0.25% 


Cornea 


Degree 


0 


n 
\i 


0 


0 


0 






Area 


0 


0 


u 


Q 


0 




Iris Conjunctiva 


Values 


ft 

u 


ft 
u 


0 


0 


0 






Palpebral redness 


0 


ft 1 7 


U 


0.33 


0.33 






Palpebral edema 


0 


ft 


ft 
\j 


0.17 


0 






Bulbar redness 


0 


0.50 


ft *^ 




0.83 






Nictitating membrane 


0 


0.1 7 


U.ou 


n 


0.50 






Discharge 


ft 

u 


\j 


0.17 


0.50 


0 




Total score 




0 


0.84 


1.00 


1.50 


1.66 












0.5% 


Cornea 


Degree 


0 


0 


0 


0 


0 






Area 


0 


0 


0 


0 


0 




Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 






Palpebral redness 


0 


0.17 


0.17 


0.67 


0.67 






Palpebral edema 


0 


0.17 


0.17 


0.83 


0.67 






Bulbar redness 


0.17 


0.50 


0.50 


0.50 


0-83 






Nictitating membrane 


0 


0 


0.33 


0.50 


0.67 






Discharge 


0 


0 


0.33 


2.67 


1.17 




Total score 


0.17 


0.49 


1.50 


5.17 


4.01 
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Table 2 {continued) 



Scores of ocular lesions in rabbits administered with compound A (mean of three eyes) 




Item for scoring ocular lesions 


In! 


atillation 












Before 


2nd 


4th 


6th 


8th 


1.0% 


Cornea 


Degree 
Area 


0 
0 


0 

0 


0 
0 


0 
0 


0 
0 




Iris Conjunctiva 


Values 

Palpebral redness 


0 

0.17 


0 

0.50 


0 

0.50 


0 

0.83 


0 

2.17 






Palpebral edenna 


0 


0.67 


0.67 


1.33 


3.00 






Bulbar redness 


0 


0.50 


0.50 


1.17 


1.50 






Nictitating membrane 


0 


0.17 


0.50 


0.67 


1.67 






Discharge 


0 


0.33 


0.67 


1.67 


2.33 




Total score 




0.17 


2.17 


2.84 


5.67 


10.67 



20 



Table 3 



25 


<^r«« of ocular lesions in rabbits administered with compound C (mean of three eyes] 








Item for scoring ocular lesions 




Instillati 


on 












Before 


2nd 


4th 


6th 


8th 


30 


0.125% 


Cornea 


Degree 
Area 


0 
0 


0 
0 


0 
0 


0 
0 


0 
0 






Iris Conjunctiva 


Values 


0 


0 


0 


0 


0 

0.33 
0.33 
0.50 


35 






Palpebral redness 
Palpebral edema 
Bulbar redness 


0 

0 
0 


0 
0 
0 


0 

0 

0.50 


0.17 
0.17 
0.17 








Nictitating membrane 


0 


0 


0.33 


0.33 


0.50 








Discharge 


0 


0 


0.17 


0.50 


0 


40 




Total score 




0 


0 


0.83 


0.84 


1.66 




0.25% 


Cornea 


Degree 

Area 


0 
0 


0 
0 


0 
0 


0 
0 


0 
0 


45 




Iris Conjunctiva 


Values 

Palpebral redness 


0 
0 


0 
0 


0 

0.33 


0 

0.33 


0 
0 








Palpebral edema 
Bulbar redness 


0 
0 


0 

0.33 


0 

0.33 


0.17 
0.50 


0 

0.67 


50 






Nictitating membrane 
Discharge 


0 
0 


0.33 
0 


0.50 
0 


0.33 
0.67 


1.33 
1.00 






Total score 




0 


0.66 


1.50 


2.83 


3.00 
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Table 3 (continued) 



<^mr^^ «f ocular lesions in rabbits administered with compound C (mean of three eyes) 



0.5% 



1.0% 



Item for scoring ocular lesions 



Cornea 



Iris Conjunctiva 



Total score 



Degree 
Area 

Values 

Palpebral redness 
Palpebral edema 
Bulbar redness 
Nictitating membrane 

Discharge 



Instillation 



Before 



Cornea 



Iris Conjunctiva 



Total score 



Degree 

Area 

Values 

Palpebral redness 

Palpebral 

edema 

Bulbar redness 
Nictitating membrane 
Discharge 



0 
0 
0 
0 
0 
0 
0 



2nd 



0 
0 
0 
0 
0 
0 

00 



0 
0 

0 
0 
0 

0.50 
0.50 



1.00 



4th 



0 
0 

0.33 
0.33 
0.33 
0.50 
0.33 

0.17 



6th 



1.99 



0 

0 
0 

0.17 
0 

0.50 
0.50 0 



1.17 



0 

0 

0.67 
0.50 
0.17 
0.50 

0.50 0 



0 
0 
0 

0.33 
0.33 
0.67 
1.00 

1.00 



3.83 



2.34 



0 

0 

1.00 
0.50 
0.50 
0.67 

0,83 0.33 



8th 



0 

0.67 
2.00 
2.83 
1.00 

1.00 
2.00 
9.50 



3.83 



0 

1.00 
2.33 
3.33 
2.00 

1.67 2.33 



12-66 



nn»| A«»ang » ita obs8~««<». o. oorneal sttinlng spot the ^'*^JPr^Tii£L'S^^ 

instillation did not cause particular abnormality- 
Industrial Applicability 

[01241 intheagentfortheprophyta^sandtreatmentofglaucomac^thepre^^^^^ 

abnormal tension of ciliary muscle. ox-TTfto/i qqr and 122960/1999 filed in Japan, the 

[01261 This application is based on a patent application Nos. 247762/1998 and l22960/iwy meu ^ 

55 content of which is hereby incorporated by reference. 
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. Claims 

1. AnagemfortheprophylaxisarKltreatmentcrfglaucoma.whichcomprisesacom^^^ 
itory activity. 

' 2 The agent for the prophylaxis and treatment of glaucoma of daim 1. wherein the compound having a Rho kinase 
inhibitory activity is an amide compound of the following formula (I) 



10 



O 

Ra ' c 



Rb 

1 Rc 



(I) 



15 

wherein 



Ra is a group of the formula 



25 



30 



35 



40 



45 



55 




. (b) or 



R* 



r'' 



is SXen! ^cydLM. cycloalMalM. Pheny. or aralkyl. which op«ona.ly has a subs«tuent 
on ttie ring, or a group of the formula 

m7 



R 



(d) 

6 



wherein is hydrogen, alkyi or formula: -NR«NR9 wherein R^ and R» are the same or different and 
Sch il hydrogi aTkyl arSkyl or phenyl. is hydrogen, alkyl. aralkyl. phenyl, nrtro or cyano. or R 
Sd r'S Snation show a group forming a heterocycle optionally having, .n the r^. oxygen 

atom sulfur atom or optionally sut)Stituted nitrogen atom, i^4.,o-4 

Sroaen alM or cydoalljl. cydoalkylalkyl. phenyl or aralkyl. which optonally has a substifc^ent 
^?eTg?of StS Si in combination form, together with the adjacent nrtrogen atom, a gro^torm- 
Tg a hSSocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally sitetituted 
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nitrogen atom, 

S .nd ieCSIIne t^T^ifierem and each is hydrogen, alkyl. aralkyt. halogen. nHro. amino alkylamino. 
" Sllmina hyC aikoxy, aralkyioxy. cyano. acyl. mercapto. alMhio. aralMth.o. carboxy. alKoxy- 

carbonyl. carbamoyl. all<ylcait>amoyl or azide. and 
A is a group of the formula 



IS 



20 



25 



30 



I 

(CH2)j.(C),(CH2)a (e) 

I 



r" 



whPr^n R'O and ' are the same or different and each is hydrogen, alKyl. haloallqrl. aralkyt. M«wy- 
X SkoS^Sl. or R- and R^^ show a group which forms cycloaiky. .n comb.nat.on 

and I. m and n are each 0 or an integer of 1 -3. 

Thyd^^^ ^iy. aminoancyl. mono- or d^Maminoalkyl. teTahydrofurfuryl. carbamoylall^. 
phthalimidoalkyl. amidino or a group of the formula 

O 

B C 



35 



£)-o-w- 



(g> 



45 



SO 



(i) 



wherein B is hvdroqen alt^l atoxy. aralkyl. aralkyloxy. aminoalkyl. hydroxyalkyl. alkanoyloxyallcy!. 
Si^nS^Sa ami^^.benz^^furyl. pyridyl. phenyl, phenyiamino. styry. or .m.dazopyrKiyl. 
Qi Is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyJ. 



W is alkylene. 
q2 is hydrogen, halogen, hydroxy or aralkyloxy. 



S3^is'KSn. halogen, hydroxy, aikoxy. nitro. amino. 2.3-dihydrofuryl or 5-methyl-3-oxo-2.3.4.5-tet- 



27 



EP 1 034 793 A1 



rahydropyridazin-6-yl; 

and Y is a single bond, alkylene or aikenylene. and in the formula (C). 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonyloxy: 
Rb is a hydrogen, an alkyi, an aralkyl, an aminoalkyi or a mono- or dialkylemrtinoalkyi; and 

Rc is an optionally substituted heterocycle containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

The agent for the prophylaxis and treatment of glaucoma of claim 1 or claim 2, wherein the compound having a Rho 
kinase inhibitory activity is an aide compound of the following formula (I*) 




wherein 




(a-) or 



R' is hydrogen, alkyl, or cydoalkyl, cycloalkylalkyl, phenyl or aralkyl, which optionally has a substltuent 

on the ring, 

R^ is hydrogen, alkyl, or cydoalkyl, cycloalkylalkyl, phenyl or aralkyl, which optionally has a substituent 

on the ring, or R ' and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom. 

r2 is hydrogen or alkyl, 

R^ and R"^ are the same or different and each is hydrogen, alkyl, aralkyl. halogen, nitro, amino, alkylamino, 
acylamino. hydroxy alkoxy. aralkyloxy, cyano. acyl. mercapto. alkylthio. aralkylthio. carboxy. alkoxy- 
cartx)nyl, cart)amoyl, alkylcarbamoyi or azide, and 

A is a group of the formula 
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r" 

I 

I 

10 

wherein R^^ and R^** are the same or different and each is hydrogen, alkyi, haloalkyi, aralkyl. hydroxy- 
alkyl. carboxy or alkoxycarbonyl, or R^° and R^"* show a group which forms cycloalkyt in combination 
and I. m and n are each 0 or an integer of 1-3, 
Rb is a hydrogen, an alkyI, an aralkyl. an aminoalkyi or a mono- or dialkylaminoalkyi; and 

IS Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition saK thereof. 

4. The agent for the prophylaxis and treatment of glaucoma of claim 1 , wherein the compound having a Rho kinase 
20 inhibitory activity is (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcart)amoyl)cyclohexane, (+)-trans-N-(1H-pyrrolo[2,3- 
b]pyridin-4-yl)-4-(1 -aminoethyI)cyclohexanecarboxamkie, (R)-(+)-N-(4-pyridyl)-4-(1 -aminoethyl)ben2amide, (R)- 
(+)-N-(lH-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoethyl)benzamide and/or a pharmaceutically acceptable acid addi- 
tion salt thereof. 

25 5. The agent for the prophylaxis and treatment of glaucoma of claim 1 , which is administered to a local site In the eye. 

6. The agent for the prophylaxis and treatment of glaucoma of claim 5, which is in the form of an eye drop. 

7. A fsharmaceutical composition for the prophylaxis and treatment of glaucoma, which comprises a compound hav- 
30 ing a Rho kinase Inhibitory activity and a pharmaceutically acceptable carrier. 

8. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7, wherein the compound 
having a Rho kinase inhibitory activity is an amide conrpound of the following formula (1) 

35 

O Rb 

Ra c N Rc (I) 

40 

wherein 

Ra is a group of the formula 

45 



50 



55 



29 



EP 1 034 793 A1 




(a) 



10 



R 




(b) or 



20 



XV 



(=> 



25 R 



in the formulas (a) and (b). 

is hydrogen, alkyl, or cycloalicyt, cycloalkylatkyl, phenyl or araikyl. which optionally has a substltuent 
on the ring, or a group of the formula 




NR^ 



(d) 



wherein is hydrogen, alkyl or formula : -NR^NR^ wherein R^ and R^ are the same or different and 
35 each is hydrogen, alkyl, aralkyi or phenyl. R^ is hydrogen, alkyl, aralkyi, phenyl, nitro or cyano, or R® 

and R^ In combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom. 
R^ is hydrogen, alkyl, or cycloalkyl. cycloalkyi alkyl, phenyl or aralkyi. which optionally has a substituent 

on tiie ring, or R and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
40 ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 

nitrogen atom, 
R^ is hydrogen or alkyl. 

R^ and R'* are the same or different and each is hydrogen, alkyl, aralkyi, halogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy. aralkyloxy, cyano, acyl, mercapto, alkylthio. aralkylthio, carboxy, alkoxy- 
45 carbonyl. cart>amoyl, alkylcarbamoyi or azide. and 

A is a group of the formula 



50 



55 



r" 



I 

I. 



r" 



wherein R^° and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyt, aralkyi, hydroxy- 
alkyl. carboxy or alkoxycarbonyl, or R"'° and R^ ^ show a group which forms cycloalkyl in combination 
and I, m and n are each 0 or an integer of 1 -3. 



30 
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in the formula (c), . „ j 

is hydrogen, aikyl. aminoalkyl. mono- or dialkylaminoalkyl. tetrahydrofurfuryi. carbamoylalkyi. 
phthalimidoalkyl. amidino or a group of the formula 



O 

B -C- 



o — w — (g) 




5^ 



o 

C X (h) or 



Q 




Y (i) 



wherein B is hydrogen, alkyl. all<Dxy, aralkyl. aralkyloxy. aminoalkyl. hydroxyalkyl. alkanoylmcyalkyl. 
alkoxycarbonylalkyl. a-aminobenzyl. furyl. pyridyl. phenyl, phenylamino. styryl or imidazopyndyl. 

Is hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl. 
W is alkylene, 

q2 is hydrogen, halogen, hydroxy aralkykixy. 

Ss^Krog^, halogen, hydroxy, alkoxy. nitro. amino. 2.3-dlhydrofuryl or 5-methyl-3-oxo-2.3.4.5.tet- 
rahydropyridazin-6-yl: 

and Y is a single bond, alkylene or alkenylene. and in the fomiula (c). 

a broken line is a single bond or a double bond, and 
45 r5 is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy. alkanoyloxy or aralkyloxycarbanylrav: 

Rb is a hydrogen, an alkyl. an aralkyl, an aminoalkyl or a mono- or dialkylaminoalkyl: and 

Rc is an optionally substituted heterocyde containing nHrogen, 

an isomer thereof and/or a phanmaceuticafly acceptable acid addition salt thereof. 

9. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7 or claim 8. wherein the 
compound having a Rho kinase inhibitory activity is an amide compound of the following formula (i 1 



ss 
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Ra* 



0 Rb 

1 I 

C N Re 



(!•) 



wherein 

Ra ' is a group of the formula 



A-\ >-' (a') or 



r' 




wherein 

R' is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyi, phenyl or aralkyi, which optionally has a substituent 

on the ring. 

R^ is hydrogen, alkyl. or cycloalkyl. cycloalkylalkyi* phenyl or aralkyi, which optionally has a substituent 

on the ring, or R'and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R^ is hydrogen or alkyl. 

R*^ and R"^ are the same or different and each is hydrogen, alkyl, aralkyi. halogen, nitro, amino, alkylamino. 

acylamino. hydroxy, alkoxy, aralkyloxy, cyano, acyl. mercapto, alkyKhio. aralkytthio, cartx>xy. alkoxy- 

cartXDnyl, cart>amoyl, alkylcarbamoyi or azide, and 
A is a group of the formula 

r" 

I 
I 

R" 



wherein R''° and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyi, aralkyi, hydroxy- 
alkyl. carboxy or alkoxycailDonyl, or R''° and R^"* show a group which forms cycloalkyl in combination 
and I, m and n are each 0 or an integer of 1 -3, 

Rb is a hydrogen, an alkyl, an aralkyi. an aminoalkyi or a mono- or dialkylaminoalkyl; and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 
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10. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7, wherein the compound 
having a Rho kinase Inhibitory activity is (+)-trans-4-(1-aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane. (+)-trans- 
N-{1 H-pyrrolo[2,3-b]pyridin-4-yl)-4*(1 -aminoethyl)cyc)ohexanecarboxamjde. (R)-(+)-N-(4-pyridyl)-4-(1 -aminoe- 
thyl)benzamide, (R)-(+)-N-(1Hi3yn-olo[2,3*b]pyridin-4-yi)-4-(1-amjnoethyl)benzamide and/or a pharmaceutically 
acceptable acid addition salt thereof. 

1 1 . The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 7, which is for administra- 
tion to local site in the eye. 

12. The pharmaceutical composition for the prophylaxis and treatment of glaucoma of claim 1 1 . which is in the form of 
an eye drop. 

13. A method of the prophylaxis and treatment of glaucoma, which comprises administering an effective amount of a 
compound having a Rho kinase inhibitory activity to a patient. 

14. The method of the prophylaxis and treatment of glaucoma of claim 13. wherein the compound having a Rho kinase 
inhibitory activity is an amide compound of the following formula (I) 



O Rb 

Ra c i Rc (I) 



wherein 

Ra is a group of the formula 



r2 




in the formulas (a) and (b), 

R is hydrogen, alkyl. or cydoalkyl. cycioalkytalkyl. phenyl or aralkyl. which optionally has a substituent 

on the ring, or a group of the formula 



33 



wherein R® is hydrogen, alkyi or formula: -^4R®NR® wherein R® and R^ are the same or different and 
each is hydrogen. alkyI, aralkyi or phenyl. R^ is hydrogen, alkyl, aralkyi, phenyl, nitro or cyano, or R® 
and in combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom. 

is hydrogen, alkyl, or cycloalkyl, cycloalkylalkyi, phenyl or aralkyi, which optionally has a substituent 
on the ring, or R and R"* in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 
is hydrogen or alkyl. 

are the same or different and each is hydrogen, alkyl. aralkyi, halogen, nitro. amino, alkyiamino, 
acylamino. hydroxy, atkoxy, aralkyloxy, cyano. acyl, mercapto. alkyithio. aralkytthio. carboxy. alkoxy- 
cartxDnyl, carbamoyl, alkyicarbamoyi or azide, and 
is a group of the formula 

I 

(CH2)i(C).(CH2)„ (e) 

I 

30 

wherein R^° and R^ ^ are the same or different and each is hydrogen, alkyl, haloalkyl. aralkyi, hydroxy- 
alkyl. carboxy or alkDxycartx>nyl. or R**^ and R^** show a group which forms cycloalkyl in combirtation 
and 1, m and n are each 0 or an integer of 1 -3, 
in the formula (c), 

35 L is hydrogen, alkyl. aminoalkyi, mono- or dialkylaminoalkyi, tetrahydrofurfuryl. cartianwylalkyl, 

phthalimidoalkyi, amidino or a group of the formula 

O 

B C (f) 



45 




SO 




15 

R2 

R^ andR"^ 

20 

A 
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O 




wherein B is hydrogen, alkyi, alKoxy, araikyi, aralKyloxy, aminoalkyt, hydroxyalkyi, alkanoyloxyalkyl. 
alkoxycarbonylalkyl, a-aminobenzyl. furyl. pyridyl, phenyl, phenyiamino, styryl or imidazopyrldyl, 

is hydrogen, halogen, hydroxy, aralkyfoxy or thienylmethyl, 
W is alkylene, 

is hydrogen, halogen, hydroxy or aralkyloxy. 
X is alkylene. 

is hydrogen, halogen, hydroxy, alkoxy, nitro. amino. 2,3-dihydrofury! or 5-methyl-3-oxo-2. 3.4.5- tet- 
rahydropyridazin-6-yl ; 

and Y is a single bond, alkylene or alkenylene, arxi in the formula (c), 
a broken line is a single bond or a double bond, and 

is hydrogen, hydroxy, alkoxy. alkoxycarbonyloxy, alkanoyloxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyI, an aralkyl, an aminoalkyi or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

IS. The method of the prophylaxis and treatment of glaucoma of claim 13 or daim 14. wherein the compound having 
a Rho kinase inhibitory activity is an amide compound of the following formula (1 ') 

O Rb 

H I 

Ra- c N RC (I') 



wherein 

Ra ' is a group of the formula 



35 



V 
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10 



IS 




(b-) 



R- i6 hydrogen, alkyl. or cycloalkyl. cydoalkylalkyl. phenyl or aralkyl. which optionally has a substituent 

^ R1 IT WrSn alkyl. or cycloalkyl. cydoalkylalkyl. phenyl or aralkyl. which optionally has a sut^tuent 
onTeTgorR^andR'incSnbination1orm.tog^^^^^ 

ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or opl«nally sU)shtuted 

nitrogen atom, 

% and IX^^r^e tl^nerenX and each is hydrogen, alkyl. aralkyl. halogen, nrtro. amino alkylamino, 
SSri hydroxy, alkoxy. aralkytoxy. cyano. acyl. mercapto. alkylthio. aralkylth.o. carboxy. alkoxy- 
carbonyl, carbamoyl, alkylcarbamoyi or azide. and 

A is a group of the lornnuia 



30 



35 



40 



si" 



I 

(CH2)i(C).(CH2)„ (e) 

I 



r" 



Rb 



wherein and ' are the same or different and each is hydrogen, alkyl. haloalkyl. aralkyl Jvdroxy- 
S,^Sox^^alkoxycartx)nyl. or R^" and R^^ show a group which forms cycloalkyl .n combination 
and I, m and n are each 0 or an integer of 1 -3. 
™, is a hydrogen, an alkyl. an aralkyl. an aminoalkyl or a mono- or dialkylaminoalkyl. and 

45 Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceuBcally acceptable add addition salt thereof. 

16 The method of the prophylaxis and treatment of glaucoma of claim 13. wherein the compound having a Rfjo W"|se 
lihtoS activrty is (r)-trans-4-(1-aminoethyl)-1-(4-pyridylca.bamoyl)cyclohexane. W-t^^"^-^-^^ ^^'W^^'^^f 
CSnVy?io-amnLthyl)cyclohexanecarboxamkie. (R)-W-NK4l>yridyl)-4-(1-am.noethyObenz^^^^ 
{lwrH-pyrolo[2.3.b]pyridin-^^^^ and/or a pharniaceutcally acceptable acid add.- 

tion salt thereof. 

55 17. The method of the prophylaxis and treatment of glaucoma of daim 13. wherein the administration to a patient is 
that to a local site in the eye. 

18. The method of the prophylaxis and treatment of glaucoma of claim 17. wherein the administration to a patient is by 



50 
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19. Use of a compound having a Rho kinase inhibitory activity for the production of an agent for the prophylaxis and 
treatment of glaucoma. 

20. The use of claim 19, wherein the conopound having a Rho kinase inhibitory activity is an amide compound of the 
following formula (I) 



Ra 



Rb 



» I 



Rc 



(I) 



wherein 



Ra is a group of the formula 

.2 



R 



— A-^ ' >-- (a) 





(b) or 




in the formulas (a) and (b), 

R is hydrogen, alkyi, or cydoalkyl, cycloalkylalkyt, phenyl or aralkyi, which optionally has a substituent 

on the ring, or a group of the formula 




wherein R^ is hydrogen, alkyI or formula : -NR^NR^ wherein R® and R® are the same or different and 
each is hydrogen^ alkyI, aralkyt or phenyl, R^ is hydrogen. alkyI, aralkyl. phenyl, nitro or cyano. or 
and R^ In combination show a group forming a heterocycle optionally having, in the ring, oxygen 
atom, sulfur atom or optionally substituted nitrogen atom. 
R^ is hydrogen, alkyl. or cydoalkyl. cycloalkylalkyi, phenyl or aralkyl. which optionally has a substituent 



37 



EP 1 034 793 A1 

on the ring, or R and in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocycle optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R^ is hydrogen or alkyl. 

5 R^and R^ are the same or different and each is hydrogen, alkyl, aralkyi, halogen, nitro. amino, alkylamino, 

acylamino, hydroxy, alkoxy. araikyloxy, cyano, acyl, mercapto. alkylthio. aralkylthio, carboxy. alkoxy- 
cartx>nyl. cart)ampyl, alkylcarbamoyi or azide. and 

A is a group of the formula 

(CH2)i(C).(CH2). (e) 



wherein R''^ and R^ ^ are the same or different and each Is hydrogen, alkyl, haloalkyl, aralkyi, hydroxy- 
alkyl, carboxy or alkoxycarbonyl. or R^° and R^** show a group which forms cycloalkyi in combination 
20 and I, m and n are each 0 or an integer of 1 -3, 

in the formula (c), 

L is hydrogen, alkyl. aminoalkyi, mono- or dialkylaminoalkyl. tetrahydrofurfuryl. carbamoylalkyi, 

phthalimidoalkyl. amidino or a group of the formula 

25 

O 
II 

B C (f) 

30 



35 



40 



45 



SO 




wherein B is hydrogen, alkyl. alkoxy, aralkyi, araikyloxy, aminoalkyi, hydroxyalkyl. alkanoyloxyalkyi, 
55 alkoxycarbonylalkyl. a-aminobenzyl. furyl. pyridyl, phenyl, phenylamino. styryl or imidazopyridyl, 

Q** is hydrogen, halogen, hydroxy, araikyloxy or thienylmethyl, 
W is alkylene. 

is hydrogen, halogen, hydroxy or araikyloxy, 
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X is aikylene, 

is hydrogen, halogen, hydroxy, alkoxy. nitro, amino. 2.3-dihydrofuryl or 5-methyl-3-oxo-2.3.4.5-tet- 

rahydropyridazin-6-yl; 

and Y is a single bond, alkylene or alkenylene, and in the formula (c), 
a broken line is a single bond or a double bond, and 

Is hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyioxy or aralkyloxycarbonyloxy; 
Rb is a hydrogen, an alkyi, an aralkyi, an aminoalkyi or a mono- or dialkylaminoalkyi; and 

Rc is an optionally substituted heterocyde containing nitrogen, 

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof. 

21 . The use of claim 1 9 or claim 20, wherein the compound having a Rho kinase is an amide compound of the following 
formula (I) 




wherein 

Ra ' is a group of the formula 




(a*) or 




wherein 

R' is hydrogen, alkyI, or cydoalkyl, cycloalkyialkyl. phenyl or aralkyi, which optionally has a substituent 

on the ring, 

R^ is hydrogen, alkyI, or cydoalkyl, cycloalkyialkyl, phenyl or aralkyi. which optionally has a substituent 

on the ring, or R* and R^ in combination form, together with the adjacent nitrogen atom, a group form- 
ing a heterocyde optionally having, in the ring, oxygen atom, sulfur atom or optionally substituted 
nitrogen atom, 

R^ is hydrogen or alkyI, 

R^ and R"* are the same or different and each is hydrogen, alkyl. aralkyi, halogen, nitro, amino, alkylamino, 
acylamino, hydroxy, alkoxy, aralkyloxy, cyano. acyl. mercapto, alkylthio. aralkylthio, carboxy, alkoxy- 
carbonyl, carbamoyl, alkylcart>amoyl or azide, and 

A is a group of the formula 
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r" 



I 

(CH2)j.(C),^<CH2)„ (e) 

I. 



'° „hprein R^" and ' are the same or different and each is hydrogen, alkyl. haloall^. aralkyl/|V^roxy- 

:S SuSoxy -L^nyi. orR^o^^ r11 show a group which forms cydoall^ ,ncomb.naton 
andl, m and n are each 0 or an integer of 1-3. . ^ 

Rb is a hydrogen, an all^l, an aralkyl. an aminoalkyi or a mono- or dialkylam.noallcyl; and 

,5 Rc is an optionally substituted heterocyde containing nitrogen. 

an isomer thereof and/or a phamiaceutically acceptable acid addrtion saH thereof. 

22. Theuseof d^m19.whereinthecc«,^undha.^nga^^^^^^ 

ffXenzSde anior a ptermaceutically acceptal^e acid addition sa« thereof. 

23. The useddaim19. wherein theagemfbrtheprophylaxis and treatment Of glaucomaisforadminl^^^^^^^ 
25 Site in the eye. 

24 Theuseofdaim23.whereintheagentlbrtheprophylaxisandtreatmentofglaucomaisintheformofaneyedrop. 
S composition can or should be used for the prophylaxis and treatment of glaucoma. 
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FIG. 1 
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FIQ. 2 
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FIG. 3 
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FIG. 4 
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FIQ. 5 
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nG.6 
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of the Regulations under the PCT). 



[ [ Qaiim 
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This International Searching Authority found multiple inventions in this international application, as follows: 



1. I I As ait required additional search fees were timely paid by the af^licant, this international search report covers all 

searchable claims. 

2. { I As all searchable daims could be searched without effort justifying an additional fee. this Authority did not invite payment 

of any addiiicanal fee. 

3. I I As only some of the required additional search fees were timely paid by the applicant, this international search report cowers 

only these claims (or which fees were paid, specifically claims Hos.: 



4. [ [ No required addilicnal search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the daims; it is otJw.ml 1^ claims Nob.: 



Remark on Protest [ \ The additional search fees were aooompanied by the applicant's protest. 

[ I No protest accompanied the payment of additional seardi fees. 
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